Rapamycin and omega-1: mTOR-dependent and -independent Th2 skewing by human dendritic cells.
Recent reports have attributed an immunoregulatory role to the mammalian target of rapamycin (mTOR), a key serine/threonine protein kinase integrating input from growth factors and nutrients to promote cell growth and differentiation. In the present study, we investigated the role of the mTOR pathway in Th2 induction by human monocyte-derived dendritic cells (moDCs). Using a co-culture system of human lipopolysaccharide (LPS)-matured moDCs and allogeneic naive CD4(+) T cells, we show that inhibition of mTOR by the immunosuppressive drug rapamycin reduced moDC maturation and promoted Th2 skewing. Next, we investigated whether antigens from helminth parasites, the strongest natural inducers of Th2 responses, modulate moDCs via the mTOR pathway. In contrast to rapamycin, neither Schistosoma mansoni-soluble egg antigens (SEA) nor its major immunomodulatory component omega-1 affected the phosphorylation of S6 kinase (S6K) and 4E-binding protein 1 (4E-BP1), downstream targets of mTORC1. Finally, we found that the effects of rapamycin and SEA/omega-1 on Th2 skewing were additive, suggesting two distinct underlying molecular mechanisms. We conclude that conditioning human moDCs to skew immune responses towards Th2 can be achieved via an mTOR-dependent and -independent pathway triggered by rapamycin and helminth antigens, respectively.